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ABSTRACT 



PROBLEM To offer an information terminal device capable of charging a 

transmission fee of up to a standard amount to the user of the 
information terminal device and charging excess fees tothe 
information provider side. 

SOLUTION MEANS A central control device 12 in a karaoke device 10 calls up a 

cumulative number of units 13b of transmissions in that month 
from a hard disk 13, and determines whether a predefined number 
of units is exceeded. Then, a subhost wherein the transmission 
time per number of units is long is selected from a subhost table 
13a, and a predicted cumulative number of units is calculated on 
the basis of the past average transmission time. If the resulting 
cumulative number of units does not exceed the predefined number 
of units, a caller-billed telephone number of the subhost to be 
dialed is read from the subhost table 13a, whereas if the predefined 
number of units is exceeded, a recipient-billed telephone number is 
read out. 
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CLAIMS 

1. An information terminaldevice comprising communication means connected 
to an information center for transmitting information by a telephone line with an 
amount-dependent billing system for accessing said information center and receiving 
said information, and information processing means for executing predetermined 
information processing by using said information received by said communication 
means; characterized by comprising: 

memory means storing a caller-billed telephone number and a recipient-billed 
telephone number for accessing said information center, and a transmission time per 
unit for the case of caller-billing; and access control means for accessing said 
information center using said caller-billed telephone number irthe beginning of a 
predetermined period of time, cumulatively storing a number of units corresponding to 
the time required for the access, and upon reaching a condition wherein the cumulative 
number of units has exceeded or is about to exceed a predetermined value, performing 
subsequent accesses to said information center using said recipient-billed telephone 
number. 

2. An information terminal device as recited in claim 1, characterized in thathe 
data including the caller-billed telephone number and recipient-billed telephone number 
for accessing said information center and the transmission time per unit allowed for 
caller-billing are structured so as to be capable of being acquired fromsaid information 
center during the installation of the device, 

3. An information terminaldevice as recited in either claim 1 or 2, characterized 
in that said information center comprises a host and a plurality of subhosts for relaying 
the information transmitted from said host, and saidcommunication means is capable of 
receiving information by accessing the subhosts; and 

said memory means store said caller-billed telephone number and recipient- 
billed telephone number corresponding to each of at least one of the subhosts, and the 
transmission time per unit allowed for sender-billing corresponding to each subhost. 



Japanese Patent Application Page 3 

First Publication No. H9-284427 



4. An information terminal device as recited in claim 3, characterized in that 

( 

when said memory means stores said sender-billed telephone number and recipient- 
billed telephone number corresponding to a plurality of subhosts, and a transmission 
time per unit allowed for sender-billing corresponding to each subhost, said access 
control means is structured so as to perform accesses to said subhosts by giving priority 
to those wherein said transmission time per unit is long. 



DETAILED DESCRIPTION OF THE INVENTION 

Field of Industrial Application 

The present invention relates to an information terminaldevice for receiving 
information by regularly or irregularly accessing an information center, and using the 
received information to execute predetermined information processing. 

Prior Art and Problems to be Solved by the Invention 

Conventionally, transmission type information providing systems wherein an 
information center for transmitting information and an information terminaHevice are 
connected by a telephone line with an amount-dependent billing system are known. 
The information terminal devices access an information center to receive information 
and perform predetermined information processing using the received information. 

The communication fee for delivering information frorrthe information center in this 
case is entirely charged to the information provider side or charged to the user of the 
terminal device. Therefore, a flexible operation wherein a standard amount is charged 
to the user of the information terminaldevice, and the communication fee of the portion 
exceeding the standard amount is charged to the information provider side is not 
possible. 

This is because the distance on the transmission path to the information center which is 
targeted for access can often differ for each information terminaldevice installed within 
the transmission type information providing system, so that the communication time 
allowed per unit will differ for each information terminaHevice if a telephone line with 
an amount-dependent billing system is used. For example, asthose which are billed to 
the information center side even when accessed fromthe information terminal device 
side, there are those which are accessed using recipient billing telephone numbers such 
as toll-free numbers. 
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However, even if the communication is switched over to recipient billing when the 
cumulative communication time exceeds a standard period uniformly for all information 
terminal devices, the communication time allowed for each unit will differ as described 
above, so that the communication fees charged to the information terminal side will 
differ. As a result, it is not possible to have a flexible operation in which a standard 
amount is charged to the terminal user and the communication fees that exceed this 
standard amount are charged to the information provider side. 

Thus, the present invention has the purpose of offering an information terminaldevice 
which allows for flexible operation wherein even if the communication time allowed 
per unit is different according to the location of installation of the information terminal 
device, the communication fee up to a standard amount is charged to the user of the 
information terminal device and any amount equal to or exceeding that amount is 
charged to the information provider side. 

Means for Solving the Problems and Effects 

The information terminal device ofthe present invention which has been made in order 
to achieve this purpose is an information terminaldevice comprising communication 
means connected to an information center for transmitting information by a telephone 
line with an amount-dependent billing system for accessing said information center and 
receiving said information, and information processing means for executing 
predetermined information processing by using said information received by said 
communication means; characterized by comprising memory means storing a caller- 
billed telephone number and a recipient-billed telephone number for accessing said 
information center, and a transmission time per unit for the case of caller-billing; and 
access control means for accessing said information center using said caller-billed 
telephone number in the beginning of a predetermined period of time, cumulatively 
storing a number of units corresponding to the time required for the access, and upon 
reaching a condition wherein the cumulative number of units has exceeded or is about 
to exceed a predetermined value, performing subsequent accesses to said information 
center using said recipient-billed telephone number. 

According to the present information terminal device, the connection to the information 
center for transmitting information is by a telephone line with an amount-dependent 
billing system, such thatthe information center is accessed by communication means to 
receive information, and information processing means performs a predetermined 
information processing using the received information. 

In addition to this basic process, it is possible to perform the following characteristic 
process. That is, the memory means stores a caller-billed telephone number and a 
recipient-billed telephone number for accessing said information center, and a 
transmission time per unit for the case of caller-billing; accessing said information 
center using said caller-billed telephone number irthe beginning of a predetermined 
period of time, cumulatively storing a number of units corresponding to the time 
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required for the access, and upon reaching a condition wherein the cumulative number 
of units has exceeded or is about to exceed a predetermined value, performing 
subsequent accesses to said information center using said recipient-billed telephone 
number. 

Thus, the cumulative number of units for each terminal can be count, thereby enabling a 
flexible operation wherein a communication fee of a predetermined amount set b)the 
system is charged to the terminal user side, and the communication fee exceeding this 
predetermined amount is charged to the information provider side. As a result, the 
charge for the communication fees can be held to a standard amount even when the 
distance on the transmission path to the information center which is accessed is far. 

Additionally, the caller-billed telephone number and recipient-billed telephone number 
for accessing the information center, and the data of the communication time per unit 
allowed for caller-billing may be set manually by an installation worker during the 
installation, or as indicated in claim 2, to have a structure such as to be obtainable from 
the information center during the installation work. 

Additionally, the information center, for example as indicated in claim 3, can comprise a 
host and a plurality of subhosts for relaying information transmitted from the host, so 
that the communication means may receive information by accessinghe subhosts. 
Then, in this case, the memory means may store a caller-billed telephone number and 
recipient-billed telephone number corresponding to each of the subhosts, and the 
transmission time per unit allowed for sender-billing corresponding to each subhost. 

Furthermore, if it is possible to access a plurality of subhosts, there is the advantage of 
being able to access another host if access to one host is not possible, but at this time, as 
indicated in claim 4, the overallcommunicationfee will be reduced if those with a 
longer communication time per unit are given priority. 

Embodiments of the Invention 

Next, embodiments of the information terminal device of the present invention shall be 
explained. In the present embodiment, as shown in Fig. 1, a karaoke device 10 is 
installed as an information terminaldevice which is a terminal in a transmission karaoke 
system 50. More specifically,the transmission karaoke system 50 comprises a host 60 
which is the source of delivery of karaoke software, a plurality of subhosts 70 for 
fulfilling a relay function of receiving the karaoke software fromhe host 60 and 
transmitting it to the karaoke device 10, a public line network 80 as a telephone line 
with an amount-dependent billing system and a karaokedevice 10. The host 60 and 
subhosts 70 of his transmission karaoke system 50 are connected by an ISDN line 90, 
and each karaoke device 10 is capable of communicating with each subhost 70via the 
public line network 80. 

As is clear from this arrangement, in the present transmission karaoke system 50, the 
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host 60 and karaoke devices 10 do not communicate directly, and go through subhosts 
70 which are installed throughout the country at a rate, for example, of a few per 
prefecture. This is to reduce the processing load on the host 60 and to reduce the 
communication fee with karaoke devices 10 which are far from the host 60. 

The subhost 70 which is the communication partner of each karaokedevice 10 is by no 
means fixed, so that for example, if the closest subhost 70 is called but cannot be 
connected due to being busy or the like, then it is possible to call another subhost 70, a 
number of subhosts 70 normally being assigned to a single karaoke device 10. 

As shown in Fig. 2, the host 60 comprises a host computer 61 as control means, a 
memory device 62 as memory means, an input device 63 as input means, a 
communicationcontrol device 65 as communication means, a CRT 66 as display means 
and a printer 67. The memory device 62 is for storing various control programs for 
operating the host computer 61, karaoke song information (hereafter also referred to as 
new song data) for transmission to the karaoke device 10 and new song data delivery 
conditions for each karaoke device 10. From the input device 63, it is possible to input 
various commands to the host computer 61, such as to read and display on the CRT 66 
new song data delivery conditions which are stored in the memory device 62, or to 
output the information to the printer 67 for printing. 

Additionally, as shown in Fig. 3, the subhost 70 comprises a central controldevice 72 as 
control means, a hard disk 71 as memory means and acommunication control device 73 
as communication means. This subhost 70 receives information transmitted from the 
host 60 by means of the communication control device 73, and after once storing this in 
the hard disk 71, transfers it to the karaoke device 10 via the communicationcontrol 
device 73. Additionally, it can conversely once store information and requests from 
the karaoke device 10 in the hard disk 71, then transfer it to the host 60. As a result, 
the host 60 can perform transmissions with justthe subhosts 70, thereby reducing the 
processing load on the host 60. Additionally, the karaoke device 10 simply needs to 
communicate with a subhost 70 that is nearby, thus enabling thecommunicationfee to 
be reduced. 

On the other hand, as shown in Fig. 4, the karaoke device 10 comprises a central control 
device 12 as control means for controlling the various portions, and this central control 
device 12 is composed as a conventionally known microcomputer comprising a CPU, 
RAM, ROM and the like (none are illustrated). 

The central control device 12 is connected to a communicationcontrol device 20 as a 
data transmission device, and the central control device 12 is capable of communicating 
the a subhost 70 connected to the public line 80 network via thecommunicationcontrol 
device 20. Additionally, the central control device 12 is connected to a hard disk 13 as 
"memory mean^', an audio reproducing circuit 14 as performance playing means and a 
screen display control circuit 15 as video playing means. A mixer amp 16 is 
connected to the audio reproducing circuit 14 and to the mixer amp 16 are connected a 
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speaker 17 as audio output means and a microphone 18 as audio input means. 
Furthermore, a television monitor 19 is connected to the screen display control circuit 
15 as video display means. 

The hard disk 13 has a few thousand karaoke song information prestored, and the 
karaoke device 10 can receive new song data by means of the subhost 70 for storage in 
the hard disk 13. The karaoke song information for a single song is composed of song 
number information which is identification information for discriminating between 
songs, and the actual information. Of this, the actual information is composed of 
performance information underthe MIDI (Musical Instrument Digital Interface) 
standard which is the information forthe accompanying music and lyric information 
which has the lyrics encoded 

Additionally, a subhost table 13a and cumulative unit number 13b are stored in the hard 
disk 13. As shown by example in Fig. 6, the subhost table 13a stores the identification 
information (such as A, B, C) of the best three subhosts 70 wherein, for example, the 
distance is closest on the transmission path when installing the karaokedevice 10, and 
the caller-billed telephone number and recipient-billed telephone number for each 
subhost 70. The caller-billed telephone number is the normal telephone number 
assigned to the subhost 70, and when this telephone number is used, thecaller which is 
the karaoke device 10 side is charged. On the other hand, the recipient-billed 
telephone number is a toll-free number for which a contract has been previously made 
by the subhost 70 apart from the normal telephone number (i.e. the caller-billed 
telephone number). When communicating withthe subhost 70 using a toll-free 
number, the caller which is the karaokedevice 10 side is not billed; instead, the 
recipient which is the subhost 70 side is billed. While a toll-free number was given as 
an example in the present embodiment, there is no restriction thereto, and other types 
are possible as long as they are telephone numbers for recipient billing services. 

Additionally, the karaoke device 10 prestores the identification information, caller- 
billed telephone number and recipient-billed telephone number of all subhosts 70, 
which may be selected by operations such as by installation workers based on set area 
information, or reported from the host 60 when making initial settings by 
communicating with the host 60 after installation. In this case, one may think, for 
example, of transmitting the area code of one's own telephone number to the host via an 
arbitrary subhost 70, and transmitting identification information, caller-billed telephone 
number and recipient-billed telephone number of the subhost 70 determined atthe host 
60 based on the area code. 

On the other hand, a calendar clock 11 for keeping track of the current time and date is 
also connected to the central control device 12, and the current time and date can be 
reported each time there is a request from the central control device 12. Next, the 
functions and operations of each portion for karaoke playback shall be simply described 
according to the karaoke playback procedure. First, a user selects a song to sing by 
operating an operation panel or remote control which is not shown. Then, the central 
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control device 12 reads performance information and lyric information pertaining tdhe 
selected song from the hard disk 13, and transfers the performance information tothe 
audio playing circuit 14 and the lyric information to the screen display control circuit 
15. 



The audio playing circuit 14 synthesizesanalog performance signals based on the 
performance information, and outputs the them to the mixer amp 16. the mixer amp 
16 mixes the performance signal and the singing voice oflhe user inputted via the 
microphone 18 at an appropriate ratio, electrically amplifies and outputs the result tothe 
speaker 17. The speaker 17 outputs the result as music sound. 

On the other hand, the screen display control circuit 15 reproduces a lyric display signal 
from lyric information sent from the central controldevice 12 in synchronization with 
the performance information, synthesizes (superimposes) a background image signal 
outputted from a video source (such as a laser disc player) which is not shown and 
inputted to the karaoke device 10 with the lyric display signal, and outputs this to a 
television monitor which displays it with the lyric telop over the background image. 

Next, the communication control device 20 which is a device for performing 
communicationswith the subhost 70 such as acquisition of new song data shall be 
described in detail. As shown in Fig. 5, thecommunication control device 20 
comprises a CPU 21 as control means, a RAM 22 which is the work area of the CPU 21, 
a ROM 23 containing the operating program and the like of the CPU 21, a network 
control device (NCU) 24 and a modem circuit 25 as modulating-demodulating means. 

The CPU 21 is connected to the central control device 12 , and the RAM 22, ROM 23, 
NCU 24 and modem circuit 25 are connected to the CPU 21. Additionally, the NCU 
24 is connected to the public line network 80. The NCU 24 can perform line 
connection/termination operations with the public line network 80 such as going off- 
hook, dialing and going on-hook. The modem circuit 25 is a conversion circuit which 
converts a digital signal sent fromthe CPU 21 into an analog signal which is sent tothe 
NCU 24, and converts an analog signal inputted fromthe NCU 24 into a digital signal 
which is outputted to the CPU 21. 

Next, an example of a process executed by the present karaoke device 10 shall be 
described with reference tothe flow chart shown in Fig. 7. First, upon beginning the 
communication procedure, the number of units 13b required for communication on that 
month are called up from the hard disk 13 (S10). 

Next, a subhost 70 is selected (S20), after which it is determined if the number of units 
13b will be exceeded by the current communication (S30). With regard to the 
selection of the subhost 70 in S20, those having a longer communication time allowed 
for each unit are given priority. Therefore, in the example of the subhost table 13a 
shown in Fig. 6, they will be selected inthe order of subhosts A, then B, then C. On 
the other hand, the determination in S30 is performed by reading the communication 
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time allowed per unit for the subhost 70 selected in S20 from the subhost table 13a in 
the hard disk 13, and further calculating a predicted cumulative number of units based 
on the average communication times (or maximum communication time) of the past. 

In the subsequent S40, it is determined whether or not the calculated predicted 
cumulative number of units will exceed the prescribed number. Then, if it will be 
exceeded (S40; YES), then the procedure moves on to step S120, whereas if it will not 
be exceeded (S40; NO), the procedure goes to S50. 

At S50, the communication time allowed per unit to the subhost 70 selected in S20, i.e. 
the subhost 70 to be dialed and the caller-billed telephone number of that subhost 70 are 
read from the subhost table 13a. Then, in S60, the subhost 70 is called by dialing the 
caller-billed telephone number, and connected to start thecommunication process. 

In the next S70, it is determined whether the connection succeeded, and if so, the 
procedure goes to S80, but if not, it returns to S20 to select the next subhost 70. As 
described above, in the example of the subhost table 13a shown in Fig. 6,the ID is 
selected in the order of A, then B, then C. Whether or not the connection succeeded is 
not to determine for example that a connection failed if a connection was not possible 
after a first connection attempt, but if a connection was not possible even after a 
predetermined number of connection attempts to give a determination of failure in S70. 

In S80, a "1" is added to the cumulative number 13b and stored in the hard disk 13. 
Then, in the following S90, a single transmission block of delivered data is received 
from the subhost 70. Here, if the delivered data which has been received is not final 
data for performing a check (S100) as to whether or not it is final data for that delivery 
date (S100; NO), then the procedure goes to S110, but if it is final data (S100; YES), 
then the procedure goes to S170. 

At S110, a check is made by the calendar clock 11 as to whether a communication time 
allowed for a single unit has elapsed. If not (S110; NO), then the procedure returns to 
S90 and a reception process for the next delivered data is performed. If the time has 
elapsed (S110; YES), then the procedure returns to S80 where the cumulative number of 
units 13b is incremented (+ 1). 

On the other hand, if the defined number of units is exceeded (S40; YES), then the 
procedure goes to S120, and the recipient-billed telephone number (e.g. a toll-free 
number) is read from the subhost table 13a in the hard disk 13. Then, that subhost 70 
is dialed and connected to start the communication process (S130). In the next S140, it 
is determined whether or not the connection has succeeded, as with the above-described 
S70. Then, if the connection succeeds, the procedure goes to S160, but if not, the 
procedure goes to S150 and another subhost 70 (i.e. the one having the next longest 
communication time per unit) is selected from the subhost table 13a. Then, the 
procedure returns to S120 to read the recipient-billed telephone number corresponding 
to the subhost 70 selected in S150. 
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In S160, the delivered data for that delivery date is received fromthe subhost 70, and 
the received delivery data is stored in the hard disk 13. This procedure of S160 is 
performed until all of the delivery data for that delivery date is received, and once it is 
completely received and stored, the procedure moves to S170, where the 
communication line with the subhost 70 is severed and thecommunication process 
terminated. 

In this way, according to the present karaoke device 10, it is connected to a subhost 70 
by a public line network 80 which is a telephone line with an amount-dependent billing 
system, this subhost 70 is accessed to receive information such as new song data, and 
the received information is used to perform predetermined information procedures such 
as playing karaoke. 

In addition to this type of basic procedure, it is possible to perform a procedure wherein 
the subhost 70 is accessed using the caller-billed telephone number for an initial period 
of a predetermined time (units of months inthe above-described embodiment), the 
number of units corresponding to eh communication time required to the accesses is 
cumulatively stored, and when the cumulative number of units 13b exceeds a 
predetermined value, subsequent accesses to the subhost 70 are made usingthe 
recipient-billed telephone number. Consequently, it is possible to count the cumulative 
number of units 13b for each karaoke device 10, and charge a predetermined amount of 
the communication fee which is standard for the system to the terminal user side, and 
charge the communication fee which exceedsthe predetermined amount to the 
information provider side, thus enabling flexible operation. As a result, even if the 
karaoke device 10 is far from the subhost 70 which is accessed on the public telephone 
line 80, it is possible to hold the charge of thecommunication fees to a standard amount. 

If the charges of communication fees are to be held to the same amount for all users of 
the karaoke device 10, then it is sufficient to make the defined number of units to be 
compared with the predicted cumulative number of units in S40 of Fig. 7 the same, 
while it is also possible to change the charged amount according tothe karaoke device 
10 because the defined number of units can be set by units of the karaokedevice 10. 

As described above, the present invention is not at all restricted by these types of 
embodiments, and can be embodied in various forms within a range such as not to fall 
outside the gist of the present invention. For example, in the above-described 
embodiment, it is determined whether or notthe predicted cumulative number exceeds 
the defined number in S40 of Fig. 7. That is, the recipient-billed telephone number is 
used for access when it is believed that the defined cumulative number will be exceeded 
upon performing the current communication, but it is also possible to use the recipient- 
billed telephone number only after the cumulative number up to the previous time has 
actually exceeded the defined cumulative number. Additionally, while the 
predetermined time period is units of months, it could conceivably be made units of 
weeks depending on the system. 
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Furthermore, while a karaoke device is given as an example of an information terminal 
device in the above-described embodiment, there is no such restriction, and the 
invention can be just as well be embodied in an information terminaflevice of another 
type of communication system such as a facsimile device. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 An explanatory diagram for the schematic structure of a transmission karaoke 
system according to an embodiment. 

Fig. 2 A block diagram showing the structure of a host in a transmission karaoke 
system according to an embodiment. 

Fig. 3 A block diagram showing the structure of a subhost in a transmission karaoke 
system according to an embodiment. 

Fig. 4 A block diagram showing the structure of a karaoke device in a transmission 
karaoke system according to an embodiment. 

Fig. 5 A block diagram showing the structure of a communication control device 
inside a karaoke device. 



Fig. 6 An exemplary diagram of a subhost table stored in the hard disk. 
Fig. 7 A flow chart of a procedure run by the karaoke device. 
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[0004] cmt afi^it^}itt->7.^ArtTtti? 

fisnfcflMU8*^B«t:7^-fex»*©ffiffii-fe s 
Tffle«K±T©aslB*iJi&<& |£SBS«iH 

©«BB«*ttfflUT^5t-j!EacS*:D©a©WFlB , b 
«-****S«TS35tSj5»6T*a. ft*. 0il>L«fif?g 
**8B«*S7**XUTfc«fl-fe>*afc:B$3n 
**>©tUT. 7'J-^rf^MSP©#fl|#K&l8«B# 

^*«^T7-t^^-r«ct*»#*6n*. 

[0 0 0 5] UfcU £T©1*B«*gBfc»UT-* 

j;aam»c«o#^Tfe. i^bfei^jcisisat)© 
aawwwft&s&a. ««««SB«Tftffi-r«aA 

-t-ofcft. 

$IJ8#£&&LT ! bSfr>. -£B$jB;l&3-<z)Bflm$ 

[0 0 0 6] fCT^itt. fifaB££B©aB«;?r 
*t«t-3Tl«ScS0©am«FIHI*«lia:oTV»T'b. - 
^£T©aftft&$flHBtt££B©¥M3#ftffi& U 

B*B«**giB©Jl«*B«trs. 

[0 0 0 7] 

[*M**ft-r*fc»©*asi8Bw©5»*j c©aw 

B*2Hrr*BB"fe>* £fEaK&M©«BBac 

TS5«S*lT*D. *©*a-fe>^t:7i'-tXbTBE 

aassa-ra&fcwaa^at. aa«¥Bfc.fcoT 

SabfcffiEBaSttJBU 3r«©«««a*||ff-r« 
«a«a*atS«*«««SB*Sfit:*ir»T. S&Efif 
«-t >^ K 7 f -fe^-T Sfc *©58©#B*fflBB##» 
tfSHS#B£JB«B##£. 9&€#K&©«^©#{0^ 

Rao©aflwnt*E«i>T^*E**at. »s« 
ro®tt)imttE&ft#R&ffl«B**&Ai»Ttt£iitB 

■fe>$"^7*-fe*U -f^^-fe^tBLfcaflWIMfc 
#J6f*ftft«#«EttLTi»*. *©£&fflk;Wffi£ 

©^©HliEtf B-fc ^©7 9 ±X ^i3E*<I#R^ffl 
BBB#Sffl^THffT<57^-fe^B»^at*«^Uk 

[0008] *ita«*f6Bic«fctttt. ««<&2Hf-rs 
«B-fe>^taa**«©«BiHH6K:j:t>TttttanT 
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3 

£gf!U ^©gffiLitlt*g£$fflLTlf$g$a3^R# 
[0 0 0 9] ^Oip/iS^W^aClttlAT, #©£ 
14. 1t^-fe>^H7^-t7.T^y5:J6<D5gm^^fflmK 

JWMftsSDoaflNtWiSERSnTfcB. Bf««IM 

©$jm4fgffi#&&/8ffilS#^£m>Tli$S-fe>;$''\7 

RSS«E*LTt»3. *©*«§Hfcft«BrJ£ffi*ie*fc 

[0 0 10] Lfctf^T. *SB*»t:*a«ft**'» 
M-SH&tfTfcafc*. S^xATjeJ&fcBffc&R© 
a«8£««*«ja#«TAfflLT&&3££#T*, 

0 7**;*#*©RRir>**T©fia»±T©a31** 20 

[0 0 11] Sfc. B«IBtfS-t>^tC7i7-feX-rSit* 

©*m#R*ffl *R*#fttf *R#R*ffl mis#^ t . 

«. «;L«*RRRRIlS©-r h— ^ff*K*lr>TRlt 

f£H##^i7;uTfToTfc<k^#.. nt#JS2ic^-r 
«fc?«c. RRRRft©'? >x h-;WP*fc*^TflHg-fc 

[0 0 12] $&. WE«*-fe>^»4, 3 30 

*Rr**R©-*:/#*hia»SRjfc3ft. fflfa^R 

tt. *©tf7jic*hfc7***UT*RS£ff^ffiK:L 

TfeAlri. -t-UT. £©»£©ER#RKtt. 

©a-*:/** nc»«-r*iaE»®#«&ffl*BHi#». 

tf*«#R4ffl*B»^t. 5KR#R£©«£©#1f-:7 

s. 

[0 0 13] •f-l/T, *R©1l-^*^Hc7^-fc^lE 

--3©*7*7 h#7^X^WT?t>B'J© 40 
tf7"*7. hfc7**XTS«iV»5*Jjfll!&**3**. *© 
R. R**4K*TJ:3fc:. *tt*R3 0 ©a«PM0*» 

[0 0 14] 

[%W<onMa&ffl *c. *3B91©1lMll«*RR©* 
R#RSK91T*. *£*JB»Ttt, Hifc^-r-ts 
IC. 1ff8^*^St UT©*7^yggl 0#. Jifg^j 

<tt. am*7^^r->^xA5 0t4. #7*$rV7h© 50 
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EffiS£&5#7. h6 0. f©*7^V7h^h 

wa(8ffl**fc-r«»©^^*^ h 7 o . ftsgg&f&i© 

«Kia«£LT©&*l§l»H8 0*$£tf*5*$r8Rl 

5 0 ©*7. H 6 0 <h^-t»-y*X h70fcttISDNiail 
9 0C«):oT««StlT*0. ft*5*^rRRl0«, 
&RI3RM8 0**UT#-*y*^h7 Oiam^IRi 

[0015] i"5Ufc«js^6W6*»&«fc5K:. 
a i o £tte»cttafnrr, »aj&»*fc»j 

Rf?©»£T£HK#«RR3ftTlr»S-!J-:/*;* h 7 0 

saa-rs. iinti, k 6 o omwofkffi 

©am»&sw«£tt**'©s*a>S"c*s. 
[ooi6] ft*5*^rRRi oa<amts^£-r 

K*tt«*T»irc*&ttntt. «©-y-^*^ H 7 o s 
©-tJ-^*xh7 oa*idt>s&nT^s. 

[0 0 1 7] StrE*Xh6 014. B2fcStJ:'5C. U 
3fgiLTO«ha>tfa-?6 1t. E«^R.h 
l/TOE*S16 2t. A7J^®tbT©A*SB6 3 

t. a«^gtLT©ait$ijws«6 5 1. aEs^at 

LTOCRT 6 6t. :/U >^ 6 7 £^£<I;s_TH-5. 

fca©#7*$-|BlR« (WT. RflHr-S'i'b^-J) 
*5^S61l Oftctfftx-^ERttSMffcERT 

3££©fc©T$>5. A7J^B6 3d^f4*X hn>e 

ERRR6 2fcER3nfc*tty-*©E«ttiR 

^Sc^-taixTCRT 6 6JC^^-&-5dt-t». -?-ft£:7" 

[0 0 18] *fc. -y-y^x h 7 Ott. 03t;^-r«t-5 
{HW^RiLT©4»**l»RR7 2fc. Eit¥Ri 
UTOA-Kf'fXi' 7 1 <h, affl^RtbT©a<Iffl 

ott. #*h6o>&affsnT<a*R*a««WR 

§7 3K«koTgflU !inS-I/\-Hf^X^ 7 1 

fcERbfcaic. aflnw»RR7 3*atT*5*4r« 
gi ofceii-r^cit^T^So sfc. cintiis^ 

^Xi?7 lfcEttUTrt>5#*h6 0K:raafe-r6Cfc'b 
T€?S. l/fcil«oT. h 6 0 h 7 0 tfe* 

ttaffi*Hfx-rntt«fc^©T. *x k 6 o©jag©^ 

t4(£^T-5. *5^y^Sl0f4. iS<lc»S-!f 

h 7 o ta«rntf«fcv»©Ta«»&*B!i«T€t 



( 4 

5 

[0 0 19] t/yJ-'rmmi 0\Z. 04t^1"J; 

2<&{|XT*5 0, £©*&iSiJ81ggl 2te. ^CDCP 
U. RAM, ROM^f ( 1*1**1 fc0*B§) £B*.*T-f 

[0020] fds^^fij^iga i 2 f-^iifg 
•tUT©aflittfiis«2 o*»»«*nT*o. ^jfeftj 

fISBl 2tt. affMff£B2 0£aLT. ^ftgllftn 
8 OtctOSM^nS-tJ-^7. h 7 0^9fi?TieT% 10 
•5. Sfc. ^WSil2l;B, rfflte^gj tl/T 
OA-Hf^X^l 3, «*W£^R£LT©*J&»4 
QU& 1 4 £ J:tfftft5±¥g£ UT©BiB3i*«fl 
1 5ftt&83fra>S. tl/T. W*B£BK 1 4 Ctt 
5+*7>^"l 63&»ttttSnT£0. SW>^1 6 

R£LT©V^2D7*>1 8fc#»B;£ftTl>S. S 
SIC, BB&*MffBBl 5fctt. ^*S#Stl/T 
©T-Uft^^ 1 9^$nt^5. 
[0 0 2 1] BGA- Hr-f * ^ 1 3 left. ^gft'Ftt 20 
8*©*5*!rilll**3ft«IBltanT*0. #5*$rBB 
1011 -&f^Xh7 CfcOBft^-^SSBLT, 
©a-Ktm^i 3t:E*3-a-*i:t3!>«Ttrs.. lift 

#©#7:*^n&tit$B«. fflft±£BOT'£ft:l'>©tt2iJ1* 

3. d©rt©H#fjf$gtt. 4^fF3|g©flMlT&&M I D 
I (Musical Instrument Digital Interface) 
#1f m& J; ^fft; L fc^pfit ft S> & T 

*. ■ 

[0 0 2 2] ilC/\— 3JCtt-y-r* 30 

X hf-7M 3 a^XSUCRl 3 b&E&Sns. 

*?:*4-gfli oSRBUfcBlc. «A«eaiK±TB 

^suitffi (a. b. cm t.. tn6#tr^*7 h 7 0 
C#TS»«#R£fll©«B#^£*fi#R£JB0*B 

it. h 7 o#tatt©*B«9 (-D$.o%m%m 

4 JH *B**) i tt*J *B£tfc © W *Btt U fc 

i oiiT»««jiti:»LTBii&*«ft*nr. 

h7 0«T»3»ar#fcR£rt«fc;£ft*. ftfc. 

[0 0 2 3] ifc. ft^^r&Bl Ortt^A^TO-y- 50 
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6 

*Xh6 OfrSaftJUTfeSSiSfcUT. 
fc«kK £©«&, BAtftta©-*?** h 7 0 ££A 
LT*7. h 6 0 fcgE0«B#*©TWWB»*2&«U 
*X h 6 0T^©ffiftJi#l;:So*l,>Tfc£L;fc1*7**7. 
h 7 0 ©f£S"Jfit ft. %fl|#B&ffiBB«^KUC>ttfl|#|| 
&ffl£B##« <fc7 ICT-5 £ 6ti 

-So 

[0 0 2 4] >f>£ttft&Bl 2KH:. 

£0. ^$)ilil 2*&©£:&*tfe«ftk:a&IHa 

/Hft*a»-raj:t**T€r*«k-5fc$nT^s. ri> 
iitT«^/t^i!ii*ajR-rs. -r-sttfffe^jp^ei 2 

A- Ft-c X£ 1 3 ^e.^*tB U 8t#fif*8tt^ff± 

0»i4fc. Bnis BttBB&K&ff 0gg 1 5 ic-tn-e 
mas-fa. 

[0 0 2 5] ej»??£B»l 4tt. SftHf&CS^T 

■ra. 5W7>yi6it SHM&#£-7~f ^D7^> 

1 8£ftLTAA£naldJB#©«^££a&ftn£T 
5*»:7*U BSnicBBLTXtf-* 1 7Cffl*-r 

[0 0 2 6] -7j. HB£*MVPBB 1 5 tt. 
tHJ«UT«t«A*|»*Bl 2^&%&nT<«Bf)l1llff 

(B^.«U— tf-r-C7.i7 7"U— *6ffl*SnT* 
[0 0 2 7] Bift5r-^©lR»«tl:. *7*^ h 

7 o £©a«*nfT-r*fcj&©8BT*sara*!fit£fi 

2 oicov»TBu<Kwr*. 05tc^-r«t5tc am 

$iJffll^g:<i:LT©CPU2 1 «!:. CP 
U2 1©7-^X«J7T*5RAM2 2 t. CPU2 1 
©Bf^7 , D^7A««UlttdnTV»«ROM2 3i. m 
&m%& (NCU) 24t. BttB^BtUT©*^ 

[0 0 2 8] CPU2 ltt+ifeBBBBl 2fc»B* 

n. RAM 2 2 , ROM23. NC U 2 443i([JC^:xA 
0S8 2 5M:. CPU2 lCftRSftTHi. Sfc. NC 
U2 4li^*BBB8 0C»tt$nT^. bHIBNCU 
2 4H. *777^. ^-f"\"J>^. t>77^% v 



( 5 

7 

iitetxAiHj^ 5«. cpu 2 i^e.2ie.nT<^x 

{lib, NCU2 4A^A*$n57^-D^(l^$7 :: v^ 

;m*K«*bTCPU2 1 fcta*-f*««ig»T* 
[0029] *fc,'**7*^8Bi o^nrr-rsffla 

.13«t0Sfloafllfc5bfcjB«aE»l 3b*fftXffl-T 10 
(S 1 0) . 

[0 0 3 0] lJ-7**7h7 0©g&£fTV> (S2 

o) . «v>t, ^0©a«fc±o*a«»i 3b*««s 

«»**-/X-b!5ct»*»£"5^SWjrr4 (S3 0) . 

S2OT©-*:/**h7O0aafcwi/rtt. lgiscys 

06CSt*1*7~*7hx-7*Jl'l 3 a©0«TS;U£, tf 

^*^ka— B-»coje#fca*jan*nttft*. - 
s 3 o Toftett, s 2 o -es^bfc-y-y*x h 7 

0©lflM(cSOOa««flB*A— Hx-<X^ 1 3rt©-9- 20 
7"*7hx-7\>H 3 afl*£^MHU £ ££!§£©¥ 

^araisw (*5v»tt«*amfi?iBj) ica-^T^ss 
[o o 3 1] m< S4 oi?ii, ^©»wufc^a*a* 

T. fSttSK (S4 0 : YES) . S 1 2 0 

IcWtU £^ft*:*-rt--b£l*&&tf (S 

4 0 : NO) . S 5 0 <Dmmz&fT-T2>. 

[0 0 3 2] S5 0TH. T fc*r& H*! 

tWSty*X h 7 0 STO 1 gtSfcOffl 30 
afi«flHRWE-©1*-^*X h 7 0 O^If^tffltgS 
*f£-9-7"*7 hr— 7VH 3 atf*Stt»HJ-r. ftT, 

5 6 OTIi. *©3fi«*R£jB*B#*fcJ:o-ct'-:-'* 

[0 0 3 3] ^< S 7 0Tttttl** { 5S<^fc*£5 
l^&ttnfcfS 2 0^RoT*©1t^X h7 O&M®. 
,1 3 aDfflTS&tf. I D*«A-B— C©JiS-ca*!S 40 

[0 0 3 4] S8 0tlt gUftftftl 3blC Tij ftflj 
gLTA-K5VX£ 1 SKBttT*. *bT. M< S 

9 0 Ttt-y-^X h 7 0 «fc D 1 v >? ©Eff x- 

BOSilSx-^^O^Wxxy^SrfT? (S 1 0 50 
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0) . $"T&*»:3fc& (S 1 0 0 : NO) . S 

1 1 cv&ffraa*. attx-^-ea-ofc&sK (s 1 

00 : YES) , S 1 7 O^frf*. 
[0 0 3 5] S 1 1 OTiS. *l/>^ny^ 1 1 HJ: 

*. ftabTl^fcttfttf (S 1 1 0 : NO) . S 9 0^ 

ftStf (S 1 1 0 : YES) ,. S8 O^M^TUfflSS: 
13bO*^>h77^(+l) £ff3. 
[0 0 3 6] S)£KR**-/X--rs*^ (S 4 

0 : YE S) Cli. S 1 2 O^ff LT. »fl#g&&JB 

7 1 3rt©*7**^hr— 7*;H 3 a«t0^tB-r. ■€■ 
UT. ■t©*7**Xh7 0fc^-firU>yLT»«b» 

a^asrw^-r-s (s 1 3 0) . sk< s 1 4 otit 

±MLfcS 7 0 £rai;j:"3fca8IW«"3*<lf»o£a>£3 
*»*W»rr-B. -tUT. »«*«'5*<^tttS 160^ 

»ff-rs*«. ■5*<^*»ft»tn«s i 5 o^ffbT. 

-9-7**7. hf- 7*JH 3 a J; 9 Si]©-** 7** 7 h 7 0 (O 
* 1 SRS 0 ©a«^fH3tt«fiV»'b©) saiR-r 
-5. -irLT. BIS 1 2 O^S^TfOS 1 5 0TSS? 
Sn^-y-7**7N h 7 0 ■c»«T**©#BR*JB«K#-ff 

[0 0 3 7] S 1 6 0TB, It^X h 7 0«t0"S^^ 
KB©BSmx-*£§«LT. A-h*xV77 1 3Kg 

it ufciamx-iS' ^tetrrs, ^©s 1 6 o©«aa«, 

§ffibTfBte^i2f^t. .S 1 7 O^frU -9-7**7 h 
7 0 t©aif3l«*«»tTHIj!llS»7t5. 
[0 0 3 8] ^©J:-5('. &t)?^y-mm. 1 0 tc<fctl 
tf. -9-7**7 h 7 0 &3EaS&M©«Bl!aign?&3&$ 
SSffi8 0(Cj:?TStt$nT£Q. £©-9-7**7 1-7 
0K77-fe7LTf*t&x-^©tif*8£gflU ^©g 

[0 0 3 9] d©J;5^**Wft«!iatcSn^T, 
IB) (±B*lt«Tttl*^*tt) ©ttfflM&ft*M&ffl 

lMS§^ffl^Tf7*7h7 0^77-feXb, -*r©7 

7-t7 cs L&a©isiiN-:#j&-r*«&£*«Bi*i lx 

v»tr. *©jR«a»i 3b*«i?ri*ififtieA.**iHlc»* 
*§£-|Ctt, ^©^©-9-7**7 h 7 0^©7^-t75*fI 

h U S'^xA-TJgftfcli'fjE A«©afll»&***fiJffl 
^tlT'^abT'be.^Ct^T^, ::©»r€«*iriA.3t 
^©aifiisf^ CO tt*«Jf *#!8Tftffl1- * 1 1> 3 

*tt&«jBa*i*Jt&ifc*. c:ntc«t0 77-b7^©^ 

7**7 h 7 0 *T©^*miSiP 8 0 ±T©EI**«av»* 
y^^rmmi OTSoTfc, -*-©a<8£l&©&fi£---$ 
ffi fc JJJ^. ^5 Z. 1 1fi nJgg I1 13. Z> . 
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[0040] ±T<Dj37*5-mmi o<»mm%\z 

7 <D S 4 0 CS^T^fiSaKfttttKTSafcftRS 

[0 0 4 1] SU. «8fitt£©«l:3&lllSWfcW«IR 
»«C*l>Ttt. 0 7 OS 4 0 lc£b>T?ajRJXtt0Ctf 

[0 0 4 2] ±B£»g»K43W-*flHWa*£ 

[0®offi*^iaBj] 

[0 i ] ftireiBoaft* ->^5"A©«tns«fiK 
©I89i0Ta&£. 

[02] *Ui»!iB©afll*9*^->^T'A©*Xh© 



10 



20 
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mti&ntfJn y ? BIT ££. 
[03] H«»«oa®*7*4r->X7 : AO-y-y*X 

[04] ^JS^©ffi<I*7^^->X^A©*7^-^r 

[05] *5*^safcrtKs*iTi»*afflr«»s« 

[06] A-h*x^X££&$£n5-y-7**7. hf- 
7VKE>0'J^0T&£. 

[07] *7^««* f *ff-r<&*aao7D-?-ir- 
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